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AND ITS STORAGE METHOD 

(57) Abstract: 

PURPOSE: To improve data retention resistance for the 
defect of oxide film and the incidence of radioactive 
rays by comprising a means for trapping carriers only in 
the date insulation film near the edge part in the 
diffusion layer of MIS transistor and for performing 
programming for a unit storage cell. 

CONSTITUTION: Electrons flow from the side of a drain 
region 2 to the side of a source region 3 in a channel 
region by applying a bias voltage and channel hot 
electrons generated at a high electric field part near 
the source region 3 is injected into a gate insulation 
film 10. Since the gate insulation film 10 is ONO 
lamination film, a large amount of electrons are trapped 
in silicon nitride film 5 near the source region 3. When 
electrons are trapped in the silicon nitride film 5 near 
the source region 3, the channel region below it cannot 
be inverted easily and current cannot flow smoothly, 
thus increasing the threshold voltage of a cell 
transistor and hence performing programming according 
to whether electrons are trapped or not. 
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(2) 

1 

imxm i ] y- h«j&Bt© / >&< t fe-acs/u 3 

>&{tR J: 0 fc** 'J 7 * h 9 * 7L *rw»BR*B 

**ttBBtt^tUT«<Ml S V v 5 s - 
*©RJMHU$lc±EMI S h5>^X^©y-X«« 
i LT«< it«Hfcfe»S*«iS«©±Ey- h*ft&R 
U7£h^y7£ii\ ±E*ttE«"feiH* 

ca^2] gjE^nif^A^wau y-MSBty 

JBEfeflWnrfS utiaoTK l^f >B*ft&» 6 V-X«« 

rSMEISiRH+lcttXl/T^Dy^^TSJltft^a 
£*r*ii$#3i 1 fcE«©^58tt*SHW21Mtt. 

9 y ^^n^c+v 'J 7£feW2i*£ H t\z * Dr-^O 

&n i w: 2 v^n3WcE«fi!>^»*tt***Eiift 
B. 

[»#b 4 ] y-h «uto^A < t %-mz -> u 3 

>&fbR<fc 0 fe* A- 0 7£ h "7 y 7 L*-r<r>tM*R£iB 

ffVi««ffi*SEft*1tS^5* i fc*i;T , r-**E«r 
I S h7>v ? X^^¥feE{S'fe^«i:bT7W«lC 

±em i s h^>>?x^oy-x««tbT«i<itii« 

fc;m*Stt«3E#©y- b&lfeR* U 7£ h 

fr^o^A^g^ ±E^*U"fe^7U-f**J5M- 
£!$£©3;££o£i|lft©MI S b^VvX^Stcy- 

^9ARtflB*Sff5fc»®y-X«BE«l»¥SI;t*A 

s h^>^^©y-x««*«*a»(R*nfcy--x« 40 
t, ra-ff©M 1 s yy>v7s9<by-ywm#mi 

«tHW>*W«tU t®HW>«**UEy- 
X«Rt?±E7-H«tSaSUTfiB*n&liy 
»«*n*;ii:K«fcD* MEIMStE»fe/WNORfflfc 

&m2tixm&L2ft, JUttEtB-t/nc^py^Ai-* 
be. a«*nfc*ffiE«i:;w*»«snT(r^y-x« 

£7-F«KBi;«tt0«K§ftlDU a^^O*&E 


#B¥7-1 9 3 15 1 

2 

y--xiBK:HijBlyTV^«BEtrai;atto«£6SWarr 
fcE«©W3ffi*»»EW6tt. 

te«tt&H«ini/, 7-i*s^y-;*iR***T*sfc* 

ofc*©¥ttE«i:^fc:»l/TH»fcjB*-r**a*E 

ft;R> vyn>£fcR* Rtf»2O5/U3>IMfcR<0 3 

1 t?©afcB3«©^5»tt*»*Ett«B. 

[**W8] itSESgl, »2©->U3>«ftR©R» 

B^7 fcE«©W»ttHyiWHE«»B. 

[«3#B9] t&E&MI S h5>^X*fc*W«y- 

a 1 * v> l 8 1 ^©fflfcE*©^»«tt*«ft 
m$« 1 0] bse&m 1 s h?>5?x*fc*tta h 

jWSV>» 2 © W»«*fc5fcA»ra £ i fcT 

1 & vi l 9 vi-rn* 1 -oomztzmv^w m& 

[B*ai 1] y-M8aw©ii>to<it>-«fc5/y 
n >KflsR «fc 0 1>*^ U 7S h 7 ^ :/b*-rv>»»R£ 
tBA, C©«JftRt*^y7&h7yyrsc:i:fcJ:D 

tSMIS h7>^X^**ffiE*-fe;UtbTBA&^ 
»«tt*WffE18«fitfeViT, x-^©^WL^tc 
±g£M I S H9>^X^©y-X««tbT«<ltBB 
»cfttf*M«BiS»©y-h«aW+©WC+^y7Sh 

2] wE*iry7©h7srm y-hm 
«ty-x««(crai;«tt©«ffiftB3fliu fw>s 
«^ & y - x * v y 7 e*r c t »c a t? t^^ u 

&*y h*^y7ftttEy-HaRR*lCttXLTff'5 
1 tE«©5F»»tt*W«B 

»gB©IEtS*^o 

[R&Bl 3] y-h«Bty-x«BIWK:«ffi«ft 

#ATSSEy- hffi&R*lc h 9 y 7£n*:** »J 7=£ 

Bt-T5B*ai l*fcttl 2^m^(cEfc©^lf5g 
tt¥«(l4BBBB«E)EB^& 
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3 

imim 1 4] |HB»ttB»t^*7K«^BB^ 

$^11^113 1 t30WzE«©*«8tt 

mim 1 5 ] ME* * 'J l"f B> H-fr©M 

|fl-ff©MI Sb^^X*©^ 
«fc±E7-H»£*#l/fc^2^(DM I S h7>z?X 

be, a«^n&*ffiEinr;w«»«snTv^v-x» 

B*;W*»»3ttT^*lf y Mfttt»«, «S©lf y MS 

£££l;:<fcO, #a«©*ffiE«rfe;WO^ny9A* 
ftjkT * E *B*H 1 4 fcEB<D*»5Btt 

¥4^ttBB®E1t#8u 

Ufftjfc fcE«©^»»tt¥»#E«SB©E*&tt. 
[0 0 0 1] 

»AHIEac7 7 r>aEEP ROM*©*S 
SO^Rtt^WfrEttKBRlK^OEtt^rttfcH-r 

[0 0 0 2] 

- h i©mfcKV>WE*BttLTMAtt*y hx W h 
[0 0 0 3] La>Lfc**&, ±&bfc>»j£©;*^l>-fc;i/ 

it, 2fco±3&a*©miB&*i/ , rv>s. »i©wb 


3) #BT7-193 15 1 

L£5;&fc:fc*o ^©±5tt*MI4ilifixaTr5!&U& 

-affile by HTStBWifetonazitl^&jJt*. 
i<7 [0 0 0 4] g|2<DF«1&£LT, zmV-YW&vVy 

n try- h BfcRJSWJ? < fc o T b * 3 c £ fcfiHf 

[0 0 0 5] S4©raiBf4affl*-bJKD»*T?**. f 

fc«O^OEttx-^*iEafcR*ffl1i:a< 
[0 0 0 6] Ml:, »5<z>fflHt4* ^t'JWKS 

d a#»4*#a* j «»ffl**ff^fc<&^-fe 

* W4fflfcS»y-- b*>S H W UT^&tjTc 

o uxEifix-^^ttaisnsan^**. £n&-& 

KFW>^X*- 

[0 0 0 7] ±jfiUfc»lft:^b»3©WH*3Sll'rs 
«*0ft«£bT> B*OMOS 

coy- h fcB'Pfc h7y^«Ci:l:J:Dl/ 

-5, V>fc>«>*MNOS (Metal-Nitride-Oxide-Semlcond 
uctor ) 265W4MONOS (Metal-Oxide-Nitride-Ox 
ide-Semiconductor ) -fe;V**«SJ6*nTV^. BW 

TS^COT, Xl^->#-/H««E£©«»l4/hSVi. Ceo 
50 Nh>^««ES«bT^ny7A-r«. 
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5 

[0 0 0 8] LZZtfi* ±aU&MNOS»5^BMO 
NOS#l&ft&ffl1-£t, S«h7>^X*#&®tCfc 

atv^Rftfcwatf***. cn$©#fc§ 

[0 0 0 9] _hEa«h?>^X*«>SMt, SiC«2 

iCflfftTfcl&ttsWBEB Electron Device Lett., vol. EDL 
-8. no. 3, pp. 93-95, March 1987. T.Y.Chan et al."ATrue 

Single-Transistor Oxide-Nitride-Oxide EEPROM Devi 
ce" IcWjftSnT^a. c©XiRfcE«**T.&ttflST 
\t* *yhXk^hn>ttA*SClC±0, MONOSh 
yZ/VX&O H K >«©y- M8»Klc*y hxU£ 

hD>ft&AT£o *y hxl/£ hu>©aAlc<fc? 

SKiy-McfttlEE, K W>tCIE«)£ftfTODU 

y^n&^&sistiE^TfeD, *§ra#tra«tca 

ftffo T & h 7 > vX * ©X U- S/*-;i/ 

££«a%v>ctt>^2ftTv>£, 
[ooio] c©±5fc#lj&&tfEtt# 
srcwu 2ay-Mia©Bi«ATse'<fcJS5©waTr 

h^y^LWW. /^U-fe^STl/'fttlcKfiLfc 

»&ictt, #a#?-fe/KoHw>^'b»*a**ffl*RF 

tiE©JtRBjaVi«E^Hlftlsn5&«), tWrh7 
>««©3E«©^fc« : PSh5y5 r a-&5«'&» 

[0 0 11] 

WtcttLTHK «a#B*rao»aiaft'b£K 

R*HH/«8ft^**<an)5cV^ «**lc**«R*ai 

9#<©raHjas#bTVis. ±at&v><o^©wH 
jiiftW»r*«*©^^ii*snTv^3j«, urn* 

-»©WHjft(C»LTU^*ft(CttSoT*51*, 
a«K5>yx^39«iK8fcteofcD, ^uify&ZM- 

H*tttTr**©tr&ftWW9B*"r*. 

[0 0 12] c©*Wtt±E©«t5a*«H«*TttS 
ftfct>©T, *©BWt"rstJi3«, Kfl:BI©^&fi^ 


4) W7-19315 1 

«w«©A»ic3ifr*5 s --^fia»»ttftft±Tr**^ 

a!tt*W#E1BSBRt^*©E1fiD&ttSaft1"S ^ tic 
&<&. *&, £©B«©«S©H»HU *ffi©flMMbaK* 
irWfixe»*ffl»^*a^^*»*E*(6Bft« 

*©E®#£ftii{fcT3 - tic**. 

[0013] s:©SHa©3SKtt©awtt» tt*uu«s 

ft*2 < ans^lPRtt^HWHEfOSBRtf *©E*fr 

ttsaft-rsctfcfca. c©38w©woH«itt* 
tic sawKftfer-saBa^HaftiiiB^**^ 

[0 0 14] ;c©BW©McM©BWtt, ^UirJl'ft 

7 u-f «fcEBi/T*a«jft ^^e u -fe;u7 u-r zM&is 

Tz%i£\Z, »€?a*l9©a«ittSW«"r*i:i*>»- *s 
*Rtf*£&#»lc3S4T*5 f >f x^-^^nft^D 

te4 £ »#Ett8fi;Rtf*©fitt#8£tMrt"* 21 tic* 
20 &o 

[0 0 15] 

BW©W*tt¥W<WB«Bfi^ y-M8»K©*& 

< fb-SlcS/U^VKflaRJiDfe^UTSh^y^ 

c t tc ± o b€rvi««aES3Eft*-&*3^Sx>(c* 

i;Tx-^SE«"rs»ffiE«-b^tbT«<M I S h 
7>xX^t, ^-^©KfcffiLPSfciEMI S 
^X^©y-X««tLT«<«B»lc*tf4»«ffi* 
50 ©±Ey-h»lliI«+©*Jc*-vU7*h7!yys*, 
±E#ffiElS-fe;Hc»-r5P r ny5ASff3^ny7A 
¥Rt ft jMBTS C tft»« t 
[0 0 16] WE^D^^A^att, y-h««t7- 
XBSlcW^attWtSEEftBttD-rsttEEBilni^Rft^r 
U C©BBEHljSn*Bl!3&^y-b«ttty-XBtt(c« 
Eft TOUT* -<!:l:<toTF U-f SV-XfiWK 

7a8aE»iftiR*icj£xurp r Dy7A-r5 ct*»a 
tfft. 

40 [0017] toEMi s h7>^x^©y-h«Bty 

y :/*nfc+* U 7ftfeffi£-e* £ t Ic* 9 7 s -* ©« 

5&ftfr^ ms* aftstc Ati-r « c t ft ^® t r s . 

[0 0 18] *fc, K*^4tcE«bfcC©%W©^}? 

»tt*»#EB«BB. y-h«w»©*a<tfc-as 

fc^'J 3 >(8{fcSJ:0 t>*-v U 7ft h^y ^U^n^lft 
Jg^fttSA, c©^Ktc^^U7fth7^yfSCt 
L^^BBBEftSflsS-ftS^S^lcKCTx-* 
ftEft-T^M I S h7>vX^^maiBtSi:^tUT7 

5z? ^-r^tcffig^n^/^ , j-fe^7U"i't, ^-^©r* 


7 

ffiU9fc±EMI S h7>$?X*<0V-X««£l/T« 
<a«JBte*»SM«5E«©y- h»B«*©*tC** 

[0 0 19] WE^^U-fe^TU-ftt* R— ff©MIS 
i, H-fr©M i s h9>^X*<Dy-h««**fta» 
fC±K9~F$£#Wbfc^2r>©MI S 
XlfUMtLE?- HHiiSSl/TEBan&lfy b«8tc 

»«snT*astu mttEttfe/Pfc^pi^A-ra 
i7-F*KWi;«tt©«BE£ffllnU ^^©m&E 

\mtt * a±Ea« * h&»ttE«* wcaiaa n& 

*Jli:fcJ:0, #S«©*&E1S^;I^©7p^A£ 

[0020] m3k*ftv%$\z, v-mtv-zmz 

fc»0»ttE«-fe^fc»bTHBfc**-r4*aft!Efc 

<oi/V3>mm. ^uj^m »tf»2©5/U3 

[0 0 2 1] MEJBl. »2 0^U3>BftiaflE)«Wtt 
8»E*M I S h7>^X*fc:mtSy-XlB«©iE«© 

lew* &*u c: tH-*«ffi 

[0 0 2 2] IMBSMlSh9>^l:*l«HW 

^-ige^Tco f w >^«<fc o t>^««»ajws 

[0 0 2 3] 3Stc, R$31 ltcE®LfcC©5gWc£ 

*w*tt***Eii3SHCDEflt&»au y-hm&m 

©4>& < <h fc-«lc->U 3 >lMbKJ: 0fc**U7*h 
5 y 7 L*fVs|BaRft«* % C<DimM\Z** 'J 7£ 
h 7 y 7** £ tic J; 0 b#^««BESSEft*ia:<5^5 
#lCfci;Tx-;*£flH*T<&M I S h7>yX^=£W 
Ett-fe^tLTfllA&^IPSItt^^ettttHlc*^ 
T, 5 ; -^©K*lHUraiC±EMI S h7>^X^©V 
-X*«fcLT«<it»l»C*tf5«WiB»0^h» 
»«+©#£** U 7£ h^^^-frT^D^^ATS 


5) &&W7-193 151 

8 

[0 0 2 4] ttB**U7©h5y:/HU y-hmffit 

y-x«wcra uffi&©Sffi£»in u h v< 

yh*v U 7£f8Ey- h^g^tf IcttAbTff 5 C t 
Zftftttz. y-H«tV-«ililli:««Bit4 
ATilE^- F*g*i:B£+ tC h 5 y 7Sftfc** U 7£» 
fti £ C t [c <fc D ESt 5 -* ©ffi££fT £ 

20 [0 0 2 5] |»B*ttE»t*t7l/-fttlcEBbT^ 
*U-fe^7M'£JW£U £££o£¥&©iJMSE«tt: 
^*lcy-^«o«E*«ir«5:ticJ;0, Wffio* 

[0 0 2 6] IMB^tUWHtt R-ff©MIS 

H-ff©M i s h9>s?x^©y-h««***a« 

tt3tt&7-Fi^jWlTtcEBatU B»-J-S2fr* 

IC±B7-F«te*WLfc^2'3©M I Sh7>^^ 

a> x«Rtf±E^-H«fcaaiuTE«anfcKyh»tc 
e. a«sn&*fflE«tow«ttsnTVi*y--x« 

»wa*fcB±Ea«sn&*^«*^ic««4nfc 

y-x«teHiiHibrt^«ffitHi:«tt©«iE*HiiiB*r 
setter #aK©*ttEttt-fe;^©^py7Afe 
te±-rs2:ts»«frs. 7-F«ty-x*«cti(k 

[0 0 2 7] 

[ftsfflj ±E©J;3*9lljat«fc*SlcJ:ntt. y-h 
£BtTf £©T. Rft«lc*B*««*bT i b, ^©^R6 

© r< &#© h 7 y ^n&mwjWKtHsnaffW'caF 

40 to. *fc, WtatfAWb&W&fcHflHcJBBfWlc+ir 

y7d*ifctHansa:»tt?»*©Tf» xi^*-^F«flE 
©*»tt/jN$Vi. f^t, *flaa©*:B ; *tt»iB©Alt 

[0028] y-h««ttiJi«a-c**©-r«fi3W|i 

MT^^o y-b®ffi*UB«jgTfea©T, ( 2Jg#tj§ 
lcitbT*ffi&9lcy-hKft:B!®=£»<T^, K^UU 
m^^7<^<T^a. i85fetcBUT, H*Snfcfi«© 
®^f^?ltffi<©T?, 3l*ft#iB*TfcMI S 
50 X^©5 1 Y^;V®^^E?ST5c:t^<, ifi^S 
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(6) 

9 

[0 0 2 9] 5r-^©K*UU»tcy-X*B«ibT« 

ififcK *& % y-X«*©aE«©*fc«**h?y 

S**<*ft**«c:t3WTffrS. J:oT, FH>S 
£SAbT:/a^A£fT5©lcJfcbT:/n^AX£ 

[0 0 3 0] ^S7HT, 
Haafcy-^iHaiBlcK^ttSEiBWiD'l/Th^y^S 

[0 0 3 1] t£oT, CO^^ **'J7£h7y:/ 
A, -3*0, Rfl«©KR*iatR©A«ffc»**ira 

[0 0 3 2] 

BL/TRw-rs, aite^i/H 3 »*n-en» £©5S93 

©$g 1 0*«WJc«5^»»tt***ia«SHfc*tf 5 

[0033] JWBatt*it 7-hmmtLxoN 

O (Oxide-Nitride-Oxide) RflRWfl^&nftN?* 
WSOMIS (MOS) h^>^X*j&>&&rK &© 

Nffl© I 4 2 Rtf y-X«« 3 jWKHbTjR/S 

£fl£o ±EHM'>. y-X««2, 3fffl©7^*^ 


#5W7- 1 9 3 15 1 

JO 

MBSWlOfctt, ONO©3flR£©fRJBR. ffcfc> 
■&S"j3>Rft;R4, ->U3>afcR52fetf3/Un>K 
ftl«6SfflViTVi«. ±B*S/U3>IMbBl4, 6©R 
)W6nm» S^U3>Sfl:ll!l5 0IRJ»fe6nm-C*4b. 
-> U n >gfcR 5 ©±Tlc 5 nm£U:©RJp©lMfcRa« 

ttAanfc«T©«wtt*tft±-rs. ±say 

[0 0 3 4] 01 t«*rj;5lc, *1!feEttHr^^o#* 
awStett, «Atfy-X»«3fc:6V, y-h©ffi7 
HW>««2fcOV.(««) feBUn-r^. ffl 

L/» zE-etty-x, Hw>i*2 l 3©j&r©k9J 

14, K*Ult»©»ff6S«PfcUT3e*ILTV^. ±E 
U-Y>««2«x>6y-X*«3«^«t*l, y-x«K 

ill 0teONOffl@RT££©T, j^fcD©*©^ 

w^uri>?sftR5tich7y^n5. y-x««3 
© 5S«S© 5/ u 3 >^fl:R 5 * ic«? at h77^na 
fc, C©T©7**;l4»*#EKbr5<fcD, mBW 
^titc<<^^c z©18*, ir;^h^>^x^©xU5>- 
*-;n*«ffi**±#-r«©-e, ««h7y^rsA« 

[0 0 3 5] z©BWT«Bfc©tt, *^'J7©fiEAft 

y-x«« 3 fi«©3/ u n >mask 5 + kie^ bxn * 
Vi t , *;m«©^ffi* & gffcJH 5 * A 

*n, Xl/S/*-JUHWBE©±#**Sil*. lOOtJk 
h^>>>X^£/B^T\ 5r-^SEB**-5ffia©«-& 
ICKL C©*ffiTt)RIHtta^ &&<Dt)Vb7>z? 

x&zTu-tmz&mu i*©7»H«fc*»©-fe^ 
N^>> f x^©y-h^^$nTv^isii©s^^ 

IC h y y y$ *T b ^ ^ £ f- * *fr±m d> 6 ffiS 

fct, WAtt, »abfcy-z«*3fc6 
V, 4r t -h*«7t6V©/W7X«E*HIinr*«6' 

y-x««3fcovsHan-r5ftftTfc*^T^ 

- h^ffi 7 tc 6 VSHljDbTfeXU^*-^ H«E©« 
ftjW&V* C i*«BbTR3&r5i8:«*«*S. 

[0 0 3 6] K^ajb©*^^^ 02(C^J:3(cy 
-h@ffi7tC3V, y-x««3icov (»«) , H> 
-i>mL2\Z2 V©;H7X«BESHI1IDT«. y-x« 
3 © 5£#© U a 5 * femT** h y v ^ S ti 

T^«t, ^©T©7 c ^^;i^«^feb^<^^fc86 


-390- 


(7 

11 

[0 0 3 7] &&mmt)l>tLX®<Ml S by 

[0 0 3 8] !B3cfc|Rl,Ttt. 0 3 \Z7X?&5 \ZV- b 
-X»« 3 -<R-Ctt**#y-X« 

^3 tsfi i t<o«'&«©aE«T?58*i/&*-;^y- 
«*«tty-x«* 3 <om.m^wm 5 
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